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4*1^, ^ ^SHl £^ ^ ^ OFDM 7l|Al^. El-ojnj ^S-*^. 

»$B.2)- E|E)i-2 FFT^l- ^ >0Jl ^^f-b ^ Esj-SM cflolEi# OFDM 
^tx}-^ cg<*^ OFDM ^JJlS. ^S^H #^*>cf . FFT-^ J*M5. 

5+^1 ^-JLAi, uflSE) H95L<H1 -f HSl<Sl-# FFT oflS-e) 

^^>JL, tt^^SH oj^S]^ Cfoj^lH <y^£lfe HH^l tfl 

FFT ^Mi, FFT ^€ tJMiH* ofliel wg^ofl ^tb^. ^]S.^i »$B. 

^ 47)1^ oflSL^S. °l^o^ ( FFT 4^ S^^-l:^: 

FFT ^€ 3HEi7> SJ^^°fl ^ 7l^^ FFT -f- H^l- fE^ 

FFT HH^I* 4£t ^*fl 

£ 6 



42-3 



1020020073659 #^ 2003/8/28 

^tt ^r^Hr ^ cf^ ^2: ^41 {Fast Fourier Transmitter 

processor, Fast Fourier Transmitting method, and Orthogonal Frequency 
Division Multiplexing receiving device having the same} 

-£ l^r «a^o] OFDM 2fl^ ^£-fr ^^*>7l ^tr SL^l^. 

S. 2^ €r *r€- OFDM ^S>7] ^tr S^l^. 

£ 4^ ^-7ltb £ 3<H1 ^tb cflolEl *l«3i-§- -£^* r 7l ifltr 3E.^o]cf. 

.£ 5^ ^-71 tr £ 3 si FFT^-1- ^*>7l ^tr £^°lcf. 

S. 6 ^7l*V £ 5 sf-o] ^ 2^-o] FFT^-^1 ^is}7) ^tr 
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£ 9a % 5. 9b^ £ OFDM ^r4]#*l« °]-§-*r cfl o] b] 4s 4 

^^^>7l *-§--£<>] cf. 

10 : $M 20 : 4^ 

30 : A/D 40 : Jl^r ^eHl ^ HS^^i 

50 : 210 : BMnj ^s.j=l 

220 : -tlJl ^?Mf 221 : FFT ^ ^ 

222 : efl^ri-2 FFT^f 223 : »$3. 

230 : ^IH-t- 240 : ^r^Hr ^ ^ -f-s}--^ 

°1« °l-§-t_> -H^r ^ ^ ^ oil- ^ ^ 

o^a]-^ o.^ 3] IE ^5}-^ cf^ ^(Orthogonal Frequency Division 

Multiplexing, <^> OFDM)^ ^\^S. HM^-fr ^ 

Sr*H "^^N ^SKlFFT; Inverse Fast Fourier Transform)* ^, 2] 

15. OFDM =7^1^*15. *i^Rr ^S^^lcf. <#7] OFDM ^*J# 
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*HHxr t^lH €^rth}. °H ^^1^ QJ 

^tr #^5. JL^ ^eHl ^(Fast Fourier Transform, °}*} FFT)*H Q 

<i9> ^ £ ^o] IEEE 802. lla^ ^-71 OFDM y o v ^-§: 0 l-8-sM 37^r 

A Jt4. OFDM ^AlAEfl^A^ a]Jto] ^ 7]# o^sfl =e)^-i-(Short 
Preamble)^ -f- = 3<S-I:(Long Preamble) # afl^ ^-^l ^Sl-ul, OFDM ^ 
A^^^Mfe ^V 7 ) -f-sfl ^7l^H OFDM ^JL» ^Str^f. 

<20> £ 1-^ «a^V^<?1 OFDM n% ^^s>7l ^ 

IEEE 802.11a^l OFDM ^]Jl£) sfl^ ^^t ^S r 7l ^tr i^ 0 l^r. 

<2i> £ 1# OFDM 41 J: ^ sfl^Hl^ 7 } z|z| 16, 64 ^ # 

H^<Sl-ol ^°]sH oi^t-l], tPf^ tlO^l^r ^717]- 16 >Sl-<*] * 
T14 T2^ ^7l7> 64^#^] H^<^1-* M-Bj-^cf. 
u}o} Afl^. zjo]^ 50ns°l:n, = ^<g-i; ^Itt # 16//s^ ^ol^- ^fecf. 

<22> IEEE 802.11a fl^H^ tl tfl^l t7 ^*hg- ^15l^# > ^ o)J=. *\}o] 

(AGC; Automatic Gain Control) ^ tq-oji^A]^ (Diversity selection)* ^ 
n ^*}JL, t8 tfl^l tlO W-i- ^^(coarse) ^r^Hr ^i*r ^ 

7l ^Sfl ^-SH, Tl, T2 ^mtKfine) ^^Hr 

<23> GI2^ N/2 7>o>c oiEi^o^ G I^ N/4 7>o>^. ^Ie^o] 

<*M*i , N-8: FFT ^olHolJi, ^l-g^ ^-7] FFT i^H^l 9l^\^ ^ 



42-6 



1020020073659 #^ <£t.\: 2003/8/28 

^1«<H, FFT £°JBI 645}^, 7><£ <>l&|«-g- S^-*Hr 80 °1 

^. 

<24> ZieiM-, ^-71 ^ ^°»f2] ^oflTT OFDM ^#*H<>fl ^wls]^, Al^> 

<3<*>o] ^nf^ <3^s] ^IJlS. «£«-*Rr FFT^ ^^<y Al^V ^(Time 

Domain)^ FFT^ ^^<?1 ^sK 1 ^ ^ (Frequency DomainHH 

<25> olofl £ 71^4 o) *V ^ofl aj-o]-^. ^o.^ a. s.^ 

^ OFDM ^}Jl *1<3* 2\±.^\7] ^*ti tf^ °] ^ FFT^ ^ 

<26> HL^:, -g- tf-E- ^.^^ ^-71 *V JL^ ^-bH ^ °l-§-*> 

<27> SE*V, i£ 4^ ^-^^r A J-7l*V 

OFDM ^l^rfe 3Htf. 

<28> ^-71 *V ^-^^ ^f>}7] oL^r ^eH 

^1~§- ^ ^^Hr ^-^ cf^ ^S(OFDM) ^ISl- 42:*>7l ^^V 
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ul, 3#€ Efojuj Z}o] a) ; ^V 7 1 Bfojul Aljrofl -g.^> 

°3 *fll tlHl- ^114 2|)2 ^iHl- #^*Rr 2]H ; ^71 *fll <0 

:M -§-#*H ^71 -f- H^^lr-i; afll ^ afll -f- FFT 

*ll2 ^\^}3L, #7} $}°}*\7} ^}^jo S <a^^ofl u^e} FFT £ 

W ^ *fl2 -f- ^^^-ir-l; #^*V ^ ^"71 FFT HM^«- 

* #3*Hr ^Jl ^«r-¥-; ^ #7l ^2 SHI- ^3L<*11 -§-#*H ^71 a]S 
^-3.^ FFT f- He)^^ cIMe)* ^sK^l ^- 7 H^ 

^ ^^H «o V ^^r, N *1€^7> ^11 £ ^2 ^ He) 

#71 *fi2 = B)<8-&4| ^*>fe ol^o^^l >g -H-.fi. £ 

i=. w.^- cf^ ^S(OFDM) 413:3 ^-sH «J-*Hi sa^^i , 

(a) #7l OFDM <y^=Hl 3-3-, #7l afli ^ 2fl2 -f- = 3<g-I:-§- *fll ifl3 

2fl4 ^l2.e]ofl 7i#*Kr #7j|; (b) #3 >fl2 ^- H3<3-§:3 ^JL i<a 

B# 33, #7] afli vfl*] *J|4 *11S.eH afli ^ *112 -§- 5.3^ 

■S-l- ^ = *lll FFT ^*}ZL, ^lll FFT 211 1 ^ *l)2 -f- H2l<St|- # 

7l 2iu ^ ^2 nfljEsH ^>^c.s. 3 #31; (c) #3 ^i ^ 2112 s. 

El^l-oll cfl*V FFT* 33, °J^£l^ 2JU cflo]Eli4 cfol^e °^ 

^^1^ ^12 cllolEil- FFT nllS-el«Hl 7^*>JI ( #7l nflJEEj 

<fl FFT ^3fSJt^r #711; * (d) ^l D -l ^^-o]^o) o^Jf^. ^ H 
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«H, ^laslr ^^-oflfe f^Kn, Ail-o] 6>id ^0.5- 

<30> at!-, ^-71 1!: €■ 5E ^€^>7l *Vv+s1 ^lofl nfs. 

^] 51 ^sj-^ £-^v 4^ ^-i]^ He^^l-^, ^ =^o« 

1-ofl -f^Kr ^9] £\}o]b\3_ o}^6)£ ^^-o. OFDM ^S^e] 

afl^^o). aflol^ Hjc OFDM 'tfJlS. OFDM ^ ^^)^ ^ 

OFDM 4lJL(Q ^^-*>JL, 3^ #7] *3^-<i) OFDM ^^j*- 

OFDM #^*Rr 4^ ^7l ^^Sl OFDM *1^M1 

OFDM ^^>Jl, 1=1*11* ^JjL*| OFDM ^^fS} 

OFDM cflolE^l- #^zr>^ A/D 3*1^ OFDM cflo]E|^ £-& ^^ofl 

^i; £ ^-71 ZL^ ^eH ^ OFDM all-^o} 42*f 

<si> ^-7] zl^ ^ ns^Mfe, ^-71 -f- sel^l-^ £Olis* 3 

#*>JL, E^-Olnj Efo]^ ; ^-71 &M nj ^ijrofl -g- 

FFT *I12 ^^>JL, ^71 4^r^ 3H^7> £*>2j°.3. <y^«fl 

FFT ^^rtV 4- *\]2 Jf- isl^ff #^*V * # 7 1 FFT 

7^*> -f #^5>^ 413l ^ ^7l 7fl2 ^H* ^JLo)1 -g-^M ^71 A] 
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9? oil- $Hr OFDM ^>S3MH ^s>^, ^2.5} ^3iS] gj ^e) *l<£<q # 

4i, zl^jl FFTS] ^ #-lhg- ^A]^ ^ ojcf. ^3*1* ^tb 2}- 

oia^oi FFT ^ ^3)^ A}-g-O.S ^o\] ±SL5)^ 

*}*ti3°J ajjt ^.a]o\) t^s)^ FFT #^ *H 

<33> O]^, ^«*V ^S^, M}-^ ^ ^-Al)S}7)} ^^\^\ *V 

<34> £ 2^ ^ ncf^ OFDM £^o]c|-. 

<35> £ 2 # ^<Hl 4§ OFDM -r-tl^l^ ^M(IO), ^ 

(20), A/D ^^(30), -H^ ^S^H(40) ^ ^-3^-(50)l- i^*> 

°i, 5>l^-^-¥-Ei ^13^ OFDM ^1^1- ^-S^ZL, 4^ OFDM *fl^ 

<36> ^-M(IO)^ ^a] -H-ulHC^iA])^] o^sH, OFDM )5.^-Ei 

#^5]^ OFDM *1JU9)« Aj-71 ^a] ^E f ^ ^}^o} o]* ^2}-^ 
^» ^rr OFDM €^V^l, OFDM <0^(n)# 4^ 
(20H] 31^4. 
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<37> ^± £#-^(20)^ ^(10)5.-^1 afl^sq^ OFDM ^11(11)1 ifflH. 

fil OFDM ^IJLS (real part)^ OFDM ^^)(21I)sq- 

^H^iK imaginary part)^ OFDM ^Jl(Q ^fl^)(21Q)# s^*}^, ^ 
OFDM ^ls(21I)^ OFDM ^lS(21Q)# A/D ^-^(30 HI 

<38> a/D ^^(30)fe ^-71 OFDM -tl^(21I)^ OFDM ^]JL 

(21Q)1- t]X\^ ^^ji, ^^-9] OFDM ^1^(311 )2f 

OFDM ^1^(31Q)» ^o\) ^ (40)^1 *fl^tr£r. 

<39> ^eHl ^ = 3.>*lH(40)^r cj*]^ ^-¥-^1 OFDM ^]Jl(31I) 

<4 ^^9] OFDM ^1Jl(31Q)» A^?] ^*fl A/D ^-^(30)°]) ^^M, #7] 
OFDM ^1^^ s.^ mm.6\] tflsfl complex number) -f-sfl Jl^ ^EH 

<40> n}*^ FFT ^ ^Hl a] FFT^j <y <*J^-<4 ^^S. M*}^ ^r^M 1 

<4i> l] x(n)=a(n)+jb(n) 

<42> <*|7H , x(n)^r FFT^l ^^oIjt, a (n)^ ^^o^, b (n)^ ^-^14. 

FFT 5] #^JE ^>7l^ 204. ^-ol + oXz±. 

< 43 > 2] X(k)=A(k)+jB(k) 

<44> ol^^- FFT °J«2H=HI c^S)-^ ^El^, ^71^ 3 i-fl*] 5^ 

23". 
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<45> ^ -JZL^ kr. 



3] 



<46> JS C~\ 



<^H. ^Cltf. 



<48> 



<49> 



<so> o]e^ zl^t ^r^Hl €3H| 2]*fi OFDM ^J:^ t^lH ^2: 4^ 

tl^l ^^r-f-Creal part)4 *1 ^t-t-( imaginary part )S. AA M-^^^l^f. 
<5i> 4 S «.( 50 )^ j,^ ^^ofl ^ iES^HUO)^.-^ ji^ ^ejofl ^ 
% OFDM ^151(411, 41Q)-& ^c}. 4^=1 OFDM 41 

<52> ne^, ^Jf*Hr %2i*}<q #7ltr 31 # ^eMl H^l^f 

tr £ 4^ ^7ltr £ 3^1 HH^i £tg*>7l ^tr £^ 0 14 
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5.5.^1^(40)^ B^ojni as.«.(2l0), £^-(220), ^cH«-(230) ^ 

•f-S)-?-(240)« SL^H, A/D ^3(300)3.^61 afl^£|^ 3*1 ^ 
X\7J: cgoio) OFDM ^31(31)1- <3<*j °1 a]^5 ^^Jl, AljL-g. ^ 

Sl-^ofl ^^7]^, -g-^ OFDM ^1^(41)1- ^SDl(ul£Al)oll 

°}7H , A oM ^bH^I OFDM 4^]-7l 4^7] (500) 

^ ^^^1 S^V, a£t$2] ^o) ^ ^#^-(20)^) e)n ^ 

€ ^t-*t^ OFDM ^l^s} ^^-^-^ OFDM £-e)*>*l <&JL *}^$] OFDM ^Jl 

<55> E^oini s]s.w-(210)^ OFDM 41JL(31)£] 5.^<S1-(T1, T2)^ #5. 5L^B 
«- ^#^JL, bH^o 1 Al ^(211)1- *fl<H^(230Hl 

<56> a]^ ^^(220)^ FFT <^ *H 3*1(221), sM^^Kl FFT ^(linear 

systolic array FFD^l Hfl^i-2 FFT^-(222) ^ *H5.el H§ 3. (223)1- 5f"*M , 
*fl<H -*f(230)3.Jf 3 ^£1^ ^ ^iHl- ^lJl(231, 232, 233H1 -§-#*M *1# 
^^2) OFDM OFDM -il^S ^sU, ^€ ^r^zHr 

OFDM ^lJL(220a)-I- ^^Hr ^-5^(240 HI 

<57> t^cf -$H|*|fe, FFT <g^ ^(221)^ £Ht , OFDM 

4]3l(31)» N/2 ^i^^JI, ^71 N/2 a^tNl Bfl^^-2 FFT-t- 

(222H1 <^7)*\, z\#S\^ OFDM cl^m £Sr€ -*1JL3>| , ^f- 

42-13 



1020020073659 #3 ^^>: 2003/8/28 

<58> Bfl^^-2 FFPf (222)^ n)-o]s^o] =?-^W, 2^JL*\ , -^-( 230)5 -fE| 

slfe 3J=t- 4!Jl(233H1 -g-^H *S £1(223 HI ^ #3 H3<Sl-# e| 

= *>o} FFT €«:3H ^^Hr * Sel^l-S ^ HE]°« 

DflSEl «83(223H . Efl^-2 FFT-r-(222)-b 211^(230)5. 

^ afl^-Slfe idB-t ^51(233 HI -§-#SH FFT °J ^ H ^(221)5. -*fE| 
OFDM -tfSOlb)^ cfo]?flE <y^£}fe OFDM 4JJi(31cHl FFT ^ 

4^ OFDM ^]JL5. ^^-JI, ^^-^ OFDM ^IJL-I- *fi5.E| ^3(223)^1 ^ 

#^4. £ Tg^-o)l^^ FFT ^*fl efl^^-2 FFT^-(222)7> nflS-El «|H(223) 

5-fEl a]^, tif^-^^Ml^ -f- HeJ'Sl-^- 223a5 S7l^}ZL, 2fl^^-2 FFT 

Jf(222Hl ^sfl FFT <H l£a] *§5L(223H1 ^^s]^ ai^o] jg. ^ejofl^. 

°H- 31 °lEil- 223a5 S7]*lcf. 

<59> ^§1 , <#7]$r sJ-^lHHl-^ FFT ^Sfe fl-^^ojji, a] IE 3 *)H7> ^1^-^ , 

t^m/t^-i: nfl^-ofl ^ Aj^o. -g-g- -g^o^ ^e) AV-g- 

5)£r -5>M-^ ^Eil-Efol h^^^i ^(Butterfly Processing 

Element)^ FFT^ lis. AAQ (stage HI sfl^sq^- ?J-°5. 

<1 (column)* t^Eil-el-o] = .§.>M]-8 ^-B-tb^. 

<60> nfla.^ «5s(223)^ ^11 ^fl^l ^14 nflSe)(223A, 223B, 223C, 223D)5 o]jp. 

<H^, 5- 4*)H iL^r W>Sf ^<>1, Efolnj SS. ^ N/2 l-&)o) Afoj-i- ^o> 

^f- 5B]-St5] FFT #3-*}^, °1 a]^«-e^ FFT^ #3 

^^-a- ^W^f. 3=^ ^ ^E)°«^- ol^«. E ^ 31 ^ <^£}fe ^olEi^ ^til^- 
cflolE^ FFT <^ *W221H1 7^£)u^ ( Aj. 7 ] c-flolE^ c-flolE^ <y ^ 
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efl^-2 FFT^ ^^-5. ^-^^cf. <#7]-& °flJ2.£] «8a(223)^] °g/#^ ^f 2 - 
S°l] cflslH^ .£ 7 ^ 5L 8<H1>H <*M|*1 -g^^K 

<6i> aft*], ^-7)^ ^flS-S] H§H(223H1 ^-tils)^- *fll vfl^l ^4 *H5.E|(223A, 

223B, 223C, 223D)#£r IB riflS-EMoL, 44^1 °fl£^-&^r * =LBj<S-i: 

■=p-#*Mfe FFT tH^S^o] ^^ji, av 7 ] ^. ue)ofl^. ^ 

\+ ^^HHxr FFT ir^ tH^^A^ ZL^r ^r&H HS^l 

^i(Fast Fourier Transform Processor) #7] Jl4f ^-sH HS^l^f 

£fe OFDM ^wRrH] S}^])o]^ #±X\ z] - oicf. 

<62> *Il<H^(230)fe Bj-olnj ^^(210)5.^ ^^-*V Bj-o]^ Als(211)ofl 

*H £^(220 HI FFT ^ tf|3S)(221), ^M^eF 1 ?! FFT 

(linear systolic array FFT)^ sfl^^-2 FFW222) ^ nflS-Sl «Sa(223)^ ^ 
^H^b SHI- ^1JL(231, 232, 233 #^tr^. *IH -^-(230)^ 

^*Hr ^ ^-3^(240)3 #^^r *H<H*Rr SB* 4!Jl(234)« #3^. 

< 63 > ^s}-^ <g« -g}.w. ( 240)^ *IH ^(230)3^ ^1^(234) 

7} °^sHl ttf5r, * Tl, T2S] >£^^3M: °l-g-*M "flS-fil y 33 

(223)^^ FFT ^4^(2220) -8: ^4^1 ^Jl, ^sf^ 

^7}^ FFT £4&(41)^- cla^(nl£Al)6fl #^*Vcf. 

<64> ^^-a] , FFT^-(222)^ ofl.2.el «8 3(223) 41 *i ^ ^ = Bj<8-M- 
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FFT °flS.e| »$3.(223)<*} *1#*}JL, *\3t\^s\o] ^s]^ Hi 

o]b\9\- q-ojaiE <^^£]^ c-HojE^l tflslH FFT ^^>J1 ( FFT £€rfl HH^» 
*\}2.£l «S3(223H ^*<k&^. °\)3-Z) «§H(223)-b FFT ^4 ^ -f- 

^^>jl, FFT cflo]E^|7> ^^^ofl tcj-e)- 7l^i^ FFT 

^ -f- H&l^l- i&fe FFT 42f ^sH^ -§-2pf(240) 

<65> £ 5tt A o v 7]*V £ 39] FFT-^-1- ii^M ^ £^ ^) 3)-°} 5.^91 

=^^2] efl^i-2 FFT M-E^cf. #7l *V sf-ol^efo] ^-2,9] efl^^-2 FFT 

*r ^ ^^ #^ r^olH^^^ ji^ ^eHI ^tsa^l^j 

'PIPELINED FAST FOURIER TRANSFORM PROCESSOR,' ^31 0,478, 128A2<>1] *HI 

BAU5. 47fl^l ^E^l-ej-ol 7Hi?flol =1- s^-sH ^l^^ 

<67> £ 51- t2s}^ , sj-o] ae^o] eR^-2 FFT^-(222)^ *IU 

^16 tH&H-Efol ^Eflolxl(251, 252, 253, 254, 255, 256)1- 

<68> Z^o} tHE|-tE}-o] iEflol^^ ^ sj ^ ^o. <y ^ ^ ^ ^ ^ ^ 

# ^ £tt t^Eil-Ef-ol ^S^R 1 4i7}-(2511, 2521, 2531, 2541, 
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2551)3}, o]jf\ ^ 0^,3.4 u] ^ o. ^^..g. £±=. ^o^^i i*K2513, 

2523, 2533, 2543, 2553)4, <#7] Hfl^i-2 ^Ei-f-4-o] »3.*fl<2 # 
«3#4 -S-71 ^43) ^7-} 2) ^*)S\±r afll x]<&±xU2512, 2522, 

2532, 2542, 2552)4, ^7} ifl^ 4i4^ ^ # 7 1 Hfi^-2 

40] HS-Xfl-y ^44 o]?] °mi£o\] ^-44^ ^12 *1<3^*K2514, 2524, 2534, 
2544, 2554)5. ^=-0^4. 0]^ 4^4 m]b\^^o] ^H]o]x) (256)^ <>|4 ^ 

°J^^4 <H4 ^ S-f #^#1- 44 ^uj-o] efl^^-2 4e]-§4o1 H 
3.*\]<% ^4(2561) ^ ^r4. 

< 69 > 2,, s. 5<H1 J£A]^V 44 , ^4 ^Al^ofl 4=. sfl4>i-2 FFT ^S- 

±r 7 fl4 tHEH-iiM ^Eflol^l- A>-g-t> ^ol^ej-o] ^olzL, lo s^ - 2 

7fl4 4^ #^7|» 4~§-^. 

<70> 2fl^^-2 FFTC222), 4^3:^ Efl^i-2 4^t-4°l n^l^ 

^>(2561)<H) 4*ti FFT 4 4 4 4 ±r ^^S. ^3.4 «33(223)vH4 *fll ^ 
*fl2 ^1S.^(223A, 223B) *fl3 ^ *l]4 *flS.4(223C, 223DH ^^°> 

, T^Hr <34 -f-3H?-(240)fe FFT4tt ^r^flS #^tb4. 4 A 1 <M , *fll ^ *1]2 
»I]S.4 (223A, 223BH1 FFT £^-4 3M^7> nfl , ^|£E] «SH(223)^r *fl3 

^ *I14 ^lSe|(223C, 223DH] ^0]^* ^4^ ^ f-^-¥-(240)^l #3 

a!) 3 ^ *fl4 ^lsLe)(223C, 223DH1 FFT Q]°]tf7} 4^ nfl t 

H§^(223)-b *))1 ^ *1]2 *H5.4(223A, 223BH 3] o] 4 1- ^4^ <^<* 

4-^-(240)<^l 
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<7i> £ 50]] 4a T^fe 1/4 *M*-*J^*lS. # FFT ^e) 

N/21- A>-g-^>^cf. 

<72> 64 FFT^ £ o) ^A]^ofl 47^ #^7] 

, 47fl^ N/2 IB oflS-e], N/2 ^.tq.<^(TDL; Tapped Delay Line)^: 

<73> £ 6^ ^-71*1- £ 5^1 sj-ola^-o] ^ 2 o] FFT^S] ^-*M- Jitf ^Ml^l ^ 

FFT^l ^sq- o]o)l u\-m. z\] 0} j^-fr S^ltVcf. 
<74> zFz|o] ^^^(SWI, SW2, SW3H] ^«DH SJ^fe 3M^?> SLx}£( 

<H, 4 Hl^l-eH ^(butterfly element )S ^^s)jL, 

i7f7} <3^-2~3. OFDM *1Jl1- #^*Rr ^-^^ 

<75> ol^Hl^ ti>Sf ^oj, ^ -gAHdfl n}3^ pflasl cfl 

^fll ^IH -f- = e|<g-ir ?-*HH FFT <^ ^5)3.^ o3^_g. 

f>}jL, =L o]^L ^^HHfe FFT #^ ZL^ ^ £^1^ 

^-f FFT «a^^H #fecfl, o]s. °l*fl 1/2 -g-^l-tH 
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B}S. *}<£<>) Jl4» ^ ^l^S, Bj-ojnl ^ 

^.o] ^o^uj-j! oi^ ufl oj Ei ^ ^11 ifl*] *fl4 ^|2.eK223A, 223B, 223C, 223DH 
r^f^AS 3^, ^7]t £ 7^ *1^<HH E^-olnl ^^-o] 

<77> dVoj 64-S«?]B FFT°ll A i ^lael(223A)2] ^JEefli 15°1H Bj-ol^i ^^. 

°1 MHgSl-^, £ 7 A ^ ^3.7} °]^°\ ^ ^ojcf. 

<78> £ 7 £- ^- 7 ]*V x£ 32] Dfls.e] FFT ^ ^ f^t £^ 3-^-5. ^0>}7} 

^tb £ 8^ ^7}& S. 32] nflS-El ^3. FFT #^ 

<79> £ 7 ^ £ 8t ^"2:^, EH^l *^ ^ N/2 #^ A>o]§ ^o]- T l , T2^ 

FFT o] «-Ei pfla.E| ^3.^ FFT^l #3 

^H^Hl ^#5]^ FFT 0 ^°.3L ^£]5.5L ^1- 

<80> # Hel^l-^ Efl^i-2 FFT ^Jl^ °>2fl^- ^ 

N/2 A]-ol§ ol^o^^lcf. 



<81> 



<82> (B16+D16)/2, (C16+A16)/2 

^ (B17+D17)/2, (C17+A17)/2 
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<84> 



<85> 



(CO+AO/2, (B0+D0)/2 



<86> 



<87> 



(C15+A15)/2, (B15+D15)/2 



<88> 



£ 7<HM ^ £oj, eH*9 N/2 #3 a>o]3- ^.oj- T1> T2 ^ 

^■e-Sto] FFT ^-S w-E^ nfls.^ ^3.(223)^ FFT^ 

#^ ^Sel^ cd^-g- ^*|*Vcf. ^-71 ^15. cflolEi ol* «-E^ ^tiV«- N/2 

^ FFT <^ »)5Jl (221)<H1 *13|-SH ^1>-^ cflolE^ og^ a A ] FFT ^ ^ 

ol^^ -gig^. wj-sq- ^o], <£*M*H n*€- OFDM ^^l^lfe ^ 

Aj^jq. ^1 FFT *flA>-g-o.3. SL#^^| 3 

£ 9a ^ £ 9b^r 4^- OFDM o]-g-^ 42 

^-fr -£^}7) ^tV IfH^, s-e] i£tg^ ^A}^ofl o)-s OFDM ^4J#*1» 

£ 6, £ 9a 91 £ 9b«- #S*>^, f- ej-oje aI^o]*^ <*] 

^H^HC^^l S105), ^-71 Hej^l- Et-o]E Al^-olE}- ^351^ ^^ofl 
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^ 47fl^ u\}3-£\ <^<* , *t afll 7fl4 Dfl2.el(223A, 223B, 223C, 223D)<^1 ^-^ 

, ^ A/D ^Ei^-Ei ^^ir 3*1^ f- Hal^M- £*V*j°.3. 

S110). 

<93> ^71 A]S ^#^^1^ c*| Jfl- S115), *7l *15l 

^ 7)13 oflJE.eH223A, 223CH1 ^- H^<S1-^: ^#*H 

efl^i-2 FFT(222)^ afll <a^^K°l*>, 5--f FFT) °fl *H**lv3I, 7fl2 

^ *fl4 DflS.E)(223B, 223D)<H1 7]#€ He)<Sl-# 2fl^-2 FFT^ *fl 

2 ^^^K°1*K <H*I efl^^-2 FFTHl 7fl^*H f- £2]°Jti FFT-& ^ 

^W(^r^) S120). ^-71 Till ^ *fl3 DflS.El(223A, 223CH1 -f- 5.21 

<S-&-£ <#7] o\tf Efl^^-2 FFT°fl *I|^SJ-jL, ^71 A]2 ^ *fl4 ^£e)(223B, 
223DH1 7-1^ ^ ffslon^-o. a o v 7 i FFT^l Tfl^M FFT» 

<94> o]o] t ^7) n^og^.6fl cflsfl FFT7> ^fi£|&*r*l£| ^a*>^(^: 

Til S125), # Hsl^l-^1 « FFT7> nl^£)^cfji ^^l^r # 

Tfl S120.2.3. sl^^fVcl-. 
< 95 > #7l ^711 S125<M # H.^^^1 tfl^- FFT71- ^SSl^cfji 31351^ ^-f 

ofl^b zl- M/2 «]*!] *\}o]B\ 7 } oj^El^oi c^^-M. ^13*H(^ S132), 

A o V 7l 21- ^#21 M/2 3HEi7> nl<a^£l^ ^o.^. ^1351^ #711 

S132S. sqs.^SVJl, ^-71 4 -y^-o) M/2 cflolE]7> o g^s]^ 3°.^. 

^M^B °g^5l^ cflolEil- ^-71 S-f FFT^l ^1^5><^ 
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FFT ^^*>J1, ol DflS.iL] «8h(223)<*D ^^-*>al, FFT 

^3 wW221)» ^-R-*H HH^S ^-71 o]is) Efl^^-2 FFT°fl *f|^*H FFT ^ 
^ ^4* A oM *flS.iM «5H(223)oll ^^-^(^-Til S134). *m 
l-^H , 64-5L^lm OFDM FFT ^B^Vfe ^-f , 33^*11 HH^}- ^s}^ 

7] FFT ^ »1 <H1 ^#£153^ ^o]e^ 33«i^fl cflolEi# s>u}S) ^ 

B5. *H FFT £$"g- ^*fl ^7] FFT(222)<>)1 ^l^^JL, ^ cflojEi 

£}- 34"]*)] cflolEil- t^SS. «H FFT ^% ^*fl ^>7l 2fl^-2 

FFT(222H1 *fl^*Hfr »<H^ -f-*fl OFDM 4]JL<>1H -g^aj 0.5. ^-Jl clHE|iq- t!" 
*r XI^ 3H3» FFT ^«r*Vcf. 
<96> o]o] > n>^nV A}^.olx|cq a}*.- *fl=L*H(#*fl S136) , *>*1 ^ $&°]^ M] 

S1325. ^je.^^ ^j^^AS. FFT #7} 
o]e}^ DflAl^^ ^E]ofl 5.5.^1^(40)^ 9]^-o\] ^^u). 4- 

S^- #*fl ^l^^^cf. 

<97> ^g, av 7 ] t^tii S125°1H * ^el^l-ofl c|]*V FFT7> ^^.sl^cfJL *)l£isl 
tt ^-Mtt ^IJLl- 'O'^-S. ^^*l-Ji(c+7il S142), FFT^ #S ^-^1- x\}3. 

^(#31 S144). 

<98> ^-71 #711 S144oJH FFT^ *l#5.e]- ^flasl^ ^-Mtt FFT7V #5.^ n?} 
x] tf7)f>}x]°Y , FFT^ ^HS}^ ^^Ml^r FFT #^-§- A o v 7l ^1 ^ *fl3 

S.S1C223A, 223CH1 a)#*hlL f -$7) *fl2 ^ *fl4 ^lae)(223B, 223D)S^-Ei FFT 
el = *H #^?W#7il S146). <^7H, ^-71 ^ *fl3 ^l2.el(223A, 
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2230X1^ M/2 ^l-ol X\#€\5L, #7] Xl2 ^ XI 4 XlS.^ (223B, 223D)5.-^E^ M 

<99> ^-7) S144XH FFT^ XI ^-fXl^r FFT # 

7] Xl2 ^ XI 4 X|5.eN X\#ffcL, ^7} XU XI 3 XlJE.e|(223A, 22303.^3 
FFT ^4* s1S.*H #3tW#Xl S147). <X7H, ^71 XI 2 ^ Xl4 l£E] 
(223B, 223D)X1^ M/2 *H V 3^L, #7l Xll ^ XI 3 X|£s)(223A, 223C)S 

<ioo> ^-71 i=4-?ll S146 ^ cjXl S147X1 o]o] t ^-7} 4d3M- 'O'XH 'l'S «> 

^^(^Xl S149), ai^-oi^oj ^.g. X)H€M(#X1 S150) , #7l 4^1 

^ A]l-ol^ X13S]^ 3-f°fl^r #S^1^>, ^-7] ^sf ^l-o] o>vi XI 
HEl^ ^Xl^ S144S. 2} = ^4-. 

101 ^#3-2.3. N-SSlB FFT^l ^-f, lo s" 7fl<X ^Eflol^ 7 > ^^.^>cf. ^ 

i3H*l-I- ^-§-^4^, N/2 * log " Al^Vol ^.g. 

Xl^, N°] 64^, 32*6=192 ^3 ^-^-^H , 

cf€- 4] *1el*M 4 «1|^ o]-g-^ FFT 

*H<X ^, ^el 1/4 * 32 * 6 = 48 <X nfls.^ ^/#^ *1<3 

<102> ^nV, a- ^HH nj-^- ^ofl ig^ H^WSI t^tt 1/4 

A>-g-^^ S # FFT *1<2# N/2 ^fS #<y ^ $14. 
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<103> °1^HH^ 64-S°lH FFT» 47fl^ ^± -§^7) , N/2 ^^Kr 

47flsl IB «HS.e|, ne)ZL N/2 TDLCTapped Delay Line)* ^f-^ -S-^- 

FFT, <^ll"i-<H, 8-1 FFTM- 16-1^1 H FFT ^^5. 3 -§-*>H.3.*l 

<i04> ojA^oflAi^ ^aHU- fisfo] ^^^l^, Sfl# 7l# £-o><3] xg- 

^*Hr *}7)2) S.^ »J$H 7l7fl^ £ ^ ^^A^El 

<105> o]^-6\]X\ w>fif ^-o] ; £ ^ofl 4= FFT-T-fe- sj-ols^-o] 

f2t #-DL>H, °fl-2.^ w 5 3.^11 ^ He^lr* FFT ^^sf^ #7l oflj^ 

«§3.°fl ^^*>ul, tH^^M <y^£]ir cflolE^ Cfoj^jE <y^5]^ i^) o] oQ tfl 
n*\ FFT FFT efl o] e| # ^"71 nilH.^ aJ- 7 ] ofl 

H^H^r 47fl^ DflS-ElS. 0]=.^^, FFT £##4 -f- = e|<gl"§- 

A^\^-, FFT cflo]El7> <^^°fi 4^ 7l7i^ FFT ^ = 5]<g 

«. X i=. FFT cflojE^ ^*fl *81 ofl 

2.^ ^S^- Af-g-^c.^^ OFDM AlJrcq ^ ^]<g-g. ^A]^ ^ oJJ7 ; oflJE.^ °] 

^« #^1*1 *r SU^. SE^r, s|.oln^o] ^.cq FFT# A}-g.*>js.S*| ^ ^ 
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* «■ 4 s $14. 
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1] 

*U ^^Hr W ^ ^S(OFDM) aJJl-I- 4^*>7l ^ ZL^ ^-BH 
^>7l -f- 5.^^-1-^ £°jE f ^i^V-H, Bfolul Aljr-g. ^ 

<#7] E^-ojul a] J: oil -g-nJ-<5>cr| ^1 ^ES. Al^sq. ^ 2 ^H* #^S> 

*iM-¥-; 

& mH^-Br FFT ^«r*H *fl2 ^^>J1, #7l *Hr3 3M^7> 

FFT ^)o}Eil- -f #^<5}ir ^IJL ^ 

A oM ^12 =SH* ^1Jl<H] ^"71 ^IJl FFT ^ 

S€ C-HolEil- ^Hj-^^l ^7]Al^ 

2] 

^•71 ^mi- -g-^H HH^l* «^A} ^Sl-JL, 
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*>fe °Hs.el "33; ^ 

^71 *fli fiH^ <o^oj| -g-#*H ^-7] «Ja<Hl = s)<S-i- 

^iLofi -g-^H ^ U^S-^El X\)^-S\±r tilojE^ t^HAE ^ ^ ^ 

c-flo]E^l tflsJH FFT ^*Hr ^#3. ^M^, ^€^1 e)H3« 

[3^* 3] 

^ili^l sa^i, ^-71 *ils.e] ^11 tfl^l *il4 oi]s.E)s oi ^ 

4] 
5] 

*ll 1%H1 £M A 1 , #71 ^sHr ^-fir Efl^^-2 FFT-fS. ol^^ji, ^7) 
Hfl^^-2 FFT-t-^- sM = 5}<y ^ £^105. ^ ^ El ofl ^ 

HS^l^i . 
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l^^ty 6] 

SU^i, ^"71 nflSE} »gEL7} <y/#3 7l^§- £fe ^J-g- ^^SL£- 

7] 

[3 ^8" 8] 

N *)^ + 7\ av^-s]^ afll ^ *fl2 -f- ^eJ^l-Jif, #71 ^12 

^ ^ (OFDM) ^131^ ^ ^e^ofl aj-^ofl olo^ , 

(a) ^"71 OFDM ^JL7> <y^oj) 421-, # 7 ] *Hl ^ ^12 * H^l-* ^1 
ql^l ^14 *fl5LeH) ^V^^-S. 7]#*Hr #31; 

(b) ^7) A2 ^ ^el<"^ # S S^H* ^#^1 4^. #71 vfl^l 
^14 aflfisH ^ ^12 ^f- ffejofl^ ^ FFT 

FFT £M afll ^ ^12 £2^^ff #71 Tfll ^ *fl2 nfls.^ofl ^^0.5. 7-1 
^Rr ^1; 

(c) ^71 ^ *tf2 -f- Hsl^l-ofl t}RV FFT* ^5.^1 a^ 5 * 1 ^ 
^s]^ *lll cfoi^e <y^sl^ ^12 t-HojEil- FFT £€r*H °ilS. e| oil ^ 
^H^s 7]#*i-jl, #7l nflse|^l t^sj fft #^Rr #31; ^ 
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9] 

(c-1) ^"71 afli ^ *fl2 ^f- H sl ^1-^1 cfltb FFT«- H^, °flS.ii| 

(c-2) ^7] m ai^7> ^^l 14^, *fll ^ ^12 cflolEi^] cfl^- FFT 

(c-3) ^-71 *fll ^ ^12 tflolE^l cfl*V FFT f!L2l- *fl3.5L]^ ^-f<H)^ FFT 
*Hl ^ *fl2 cflo]E^ ^y] ^1 ^ u\)5L?J\o\] £x}^SLsL # 
7} A]2 ^ nflse^ol] ^^-51 FFT ^SM- £*mcL3. #^*Rr &7\}; ^ 
(c-4) #7l *fll tiV^Al^ nfl^s] e).oiH/el^» ^H*^ 

10] 

*fl9lH c^o^, #71 #7fl(c-3)^r, 

(c-31) #7] *fll ^ ^12 dlolEHl cfltl- FFT £^ ^Sb} ^la^if- ^-^Itt 
FFT *fll ^ *fl2 efl ol b] 1- #71 *fl2 ^ ^14 ^lS.elofl 0.5. 7i#*}jl 

, A o V ?l ^ *fl3 0112.EH FFT ^SM- #3*Hr #?fll- 
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11] 

/HlcH^>ZL ( ^-7) *H2 ^ ^14 "fl5.&|^ ^Ef ^H^il, ^-71 7fl2 ^lS7}- 

^71 *fll ^ *fl3 °fl2.&1^ Tfl^^JL, #7] A}2 ^ v\]3.?)2) el=# 

[^n 1 * 12] 

^18^1 5U<>H, A o v 7) *fll c-flolEi^ FFT i<?]H^ l/2^# *1<£^ 
13] 

^"tt OFDM ^JLl- ^1S^E] ^1^^> afloji = OFDM {JlS ^*}-^ 
OFDM *!Jl(I ^-*f^ OFDM ^]s(Q ^^)# ^^-*>JI, s^tt 

A o v 7l OFDM sl^r^Ml OFDM #^Rr ^± 

OFDM ^IJl^ OFDM t^lt ^^-JI, 

^ OFDM OFDM #^*Rr A/D 

OFDM cHlolEi^ £ ^ Ai^-ofl tflsj] <gAV-g- -f-*fl Jl^ 

^•71 Jl^ ^2]o\) * OFDM ^1JL# ^l^-^> ^-S*} 
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<#7] f- a^on^.^ ^ s 3L°lH» ^#*>JI, EM D J Al^e 

A o V 7l E^-ojnJ A]jrofl -g-^>o} Sit AljLSf *fl2 ^B* #^*> 

-f- = 5q«g«: FFT <S«T*M ^12 ^Sf-JL, ^71 C-Ho]E-l7> 
°.5L <im%°\} ^ FFT ^ ^12 =^1^1-* ^ ^-71 

FFT tHl^lEi* 7^tb ^ #3*Rr ^Jl ; ^ 

^"71 ^12 ^H* ^Ul^I -g-W^ ^"71 A]S ^«;JfS^-Ei #^£]^ FFT £ 
C-flolEil- ^^HM] ^71^^ #^*Rr <$q f-5Hf» 

^W^r 2] 51 &igr Cf^ ^Alo^ -A]^-^. 

i^^ty 14] 

#7l *fll ^JL-f- A]5l<Hl -§-#S]-^ cflolE^ o^ A ] t^Vjl, 

^ SSl«^l-2)- C-flojEil- 7i^KH ( FFT -f- ^^l^ CflolEi* ^ 

^H, ^"71 afil ^H* -tlJL^l -g-^H 7-R V € ^. ^E)^-i-3lf DflolEil- #^ 

^•71 *fli <&2.<q ^-71 -f- =el<Sl- 
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*\3L°\) -g^sM -*7l tH^^i dlo)E^ cfolEjjH og^s,^ 

cflolEiofl tflsjH FFT ^r*Hr «£^>JI, dH3« 

^71 nfl^El MSH^l *|#*Hr ^^Hr It^fe ^ <LS *>^r 3] 

H ^T^Hf -g-^ 4# «<H^ ^^1. 

15] 

*fll4^Hl &°H, ^71 nflSEl *?3.7} = *q<gl- ^:£HH FFT tftf 

7l^g- ^*3*}JL, ^7} ^ ^V-t- 3^ ^*HH FFT #^ ^3) 7] 

^■S- ^*Kr 3* ^SLS. ^ *U ^ ^ 

16] 

*fll4^MI 91°]*], ^-71 nfla.^ n§37} ^-71 OFDM ^1^^ N/2 
^^>7l ^tb *fll ^14 "fl2.el5. o^o^fe ^ s^lo S ^ 3] in ^4 

*r ^ ^ £S « 0 >^ ^Ai^l. 
17] 

^lU^Hl 5U°H, #7l <ysj a] 7} N/2 ^1- ^2.e^o] ^ 
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